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An account of 17 Indian species of the genus Coccus Linn. is given. Eight species are redescribed and 
illustrated in detail. A key to Indian species of the genus Coccus is also given. 


Genus Coccus Linn. 


Type-species: Coccus hesperidum Linn., 
1758, subsequent designation by Danzig and 
Kerzhner, 1981. 

Coccus, the oldest genus in the Coccoidea, was 
proposed by Linn. in 1758 with several species of 
which Coccus hesperidum Linn. was generally ac- 
cepted as its type. Many nomenclatural and 
taxonomic problems exist within this genus since its 
type Coccus hesperidum Linn. has never been 
designated properly (Gill et al. 1977). However, 
most of the authors followed Fernald (1903) in 
recognising C. hesperidum Linn. as its type- 
species. This also serves as the type for the genus 
Lecanium Burmeister. Williams and Kosztarab 
(1972) were of the opinion that since C. 
hesperidum is universally accepted as the type of 
Coccus, the genus Lecanium Burmeister should 
have a new type designation. 

This problem of duplicity of type has been 
recently resolved by the International Commis- 
sion on Zoological Nomenclature by rejecting and 
invalidating Lecanium Burmeister, 1835 (a junior 
objective synonym of Coccus Linn., 1758) and 
making official the genus Coccus Linn. with 
type-species Coccus hesperidum Linn. (Danzig 
and Kerzhner 1981). 

No comprehensive systematic study of the 
Indian species of Coccus is available. The species 
listed by various authors from the Indian region 
contain only locality records, host plants records 
and occasionally biological information and field 
identification characters which are insufficient for 
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the identity of a species. However, some of these 
species were fully redescribed by recent coc- 
cidologists whereas descriptions of others are still 
inadequate. 

At present the genus is known to contain 17 
species from India of which eight are redescribed 
and illustrated 1n detail. For the others, which are 
not fully treated here, the references for their 
redescription, illustrations and taxonomic notes if 
any, are given. A key for the separation of Indian 
species of Coccus and the distribution of the 
species in Indian regions are also given. All meas- 
urements are in millimetres. If there 1s any varia- 
tion in the measurements, minimum and maxi- 
mum limits found in the specimens are given as 
well. The material examined for study were from 
British Museum (Natural History), London 
(BMNH) and National Museum of Natural His- 
tory, Washington D.C. (NMNH). Other material 
collected by us for study is.deposited in Zoologi- 
cal Museum, Aligarh Muslim University, Aligarh 
(ZMAMU). 

KEY TO INDIAN SPECIES OF Coccus LINN., 


BASED ON ADULT FEMALES 
1. Tubular ducts absent on venter................................... 2 
Tubular ducts present on venter ......................... sss 4 


2. | Legs well developed with tibia and tarsus distinctly 
separated; antennae 7-8-segmented; body oval, elon- 
gate oval, not pointed at extremities ......................... 3 

- Legs greatly reduced, with tibia and tarsus fused 
together; antennae 3-segmented, sometimes with 
membranous division indicating 5 segments; body 
slender, pointed at extremities (Zimmerman 1948: Fig. 
155; Gill et al. 1977 : Fig. 3) 
UU coe d C. acutissimus (Green) 

3. Dorsal setae curved and apically pointed; paraopercular 
pores present; a few marginal setae bifurcated or 
fimbriate; antennae 8-segmented (Ben-Dov 1977: Fig. 
1; Gill et al. 1977 : Fig 6) ...... C. longulus (Douglas) 
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KEY TO INDIAN SPECIES OF Coccus LINN. (CONTD.) 


10. 


TE 


12. 


13. 


14. 


Dorsal setae cylindrical and straight, paraopercular pores 
absent; marginal setae simple; antennae 7-segmented, 
sometimes with membranous divisionon 4th segment 
indicating 8 segments (Fig. 8 ... C. ophiorrhizae (Green) 
Anal plates together oval with cephalolateral and 
caudolateral margins fused together to form a con- 
tinuous CUVE eeaeee e ee ea s ee > 
Anal plates together roughly guadrate with 
cephalolateral and caudolateral margins forming a 
distinct lateral anple Sesa ee a S 7 
Stigmatic clefts each with 3 spines . .......................... 6 
Stigmatic clefts each with about 20 or more spines 
(Fig. 1; De Lotto 1959: Fig. 1)... C. adersi (Newstead) 
Marginal setae bifid and fimbriate (Fig. 2; De Lotto 
1957: Frø. 2). 050000 een C. bicruciatus (Green) 
Marginal setae simple (Rao and Kumar 1952 : Fig. 14) 
ooo C. watti (Green) 
Anal plates each with 3-5 small setae dorsally .......... 8 
Anal plates each with about 15 small setae dorsally 
(Avasthi and Shafee 1983: Fig. 2) 

a ERE TET UE ODER C. kosztarabi Avasthi and Shafee 
Dorsal setae cylindrical, with or without swollen 
apices 
Dorsal setae spine-like or slendrical with pointed apices 


Antennae less than 8-segmented; tubular ducts absent 
on submarginal areas on dorsum .............................—. 10 
Antennae 8-segmented; tubular ducts present on sub- 
marginal areas on dorsum (Fig. 5; Ben-Dov 1981: Fig. 


Z) asos nia PE i EE C. gymnospori (Green) 
Submarginal tubercles present; dorsal setae slightly 
swollen apically O ERA 11 


Submarginal tubercles absent; dorsal setae never 
swollen apically (Fig. 7) .... C. latioperculatum 
(Green) 

Ventral thoracic tubular ducts present ...................... 12 
Ventral thoracic tubular ducts absent (Gill et al. 1977: 
Fig. 4) ein nee C. capparidis (Green) 
Antennae 7-segmented, tibio-tarsal articulatory 
sclerosis present (Fig. 9; Zimmerman 1948: Fig. 161; 
De Lotto 1960: Fig. 5; Gill et al. 1977: Fig. 10) ......... 
M oe C.viridis (Green) 
Antennae 4-5-segmented; tibio-tarsal articulatory 
sclerosis absent (Fig. 3) .............. C. colemani Kannan 
Paraopercular pores present . ..........................sseeeses 14 
Earaoperculár porčsabsenť mer JUS 
Tubular ducts few, always presentin mid-thoracic region, 
often between forelegs and rostrum: dorsal setae spinose 
with finely or bluntly pointed apices, distinctly differs 
from marginal setae (Fig. 6; De Lotto 1959: Fig. 4; 
Hodgson 1967: Fig. 1; Williams and Kosztarab 1972: pl. 
Gill eta 197 bp 5) C. hesperidum (Linn.) 


Tubular ducts numerous, confined to medio-submedian 
regions of head and thorax; dorsal setae slendrical with 
pointed apices, similar to marginal setae (Takagi 
1975: Figfl m e C. formicarii (Green) 
15.  Tibio-tarsal articulatory sclerosis present; dorsal 
setae large, strongly spinose (Fig. 4) 
os B CE rad C. discrepans (Green) 
— Tibio-tarsal articulatory sclerosis absent, dorsal setae 
small, spine-like with finely or bluntly pointed apices 
(Avasthi and Shafce 1983: Fig. D) NO 
zi. nero meres C. almoraensis Avasthi and Shafee 


Coccus acutissimus (Green) 


Lecanium acutissimum Green 1896: 10; Ayyar 
1930: 48. 
Coccus acutissimus (Green): Fernald 1903: 168; 
Fletcher 1919: 293; Ferris in Zimmerman 1948: 
295; Takahashi 1952: 15; Ali 1971: 21; Varshney 
1985: 26. 

The general appearance of the species as 
given in the original description is: "Very narrow, 
pointed in front and behind, of the shape and size 
of a carroway seed. Reddish brown to black" 
(Green 1896). Further, he mentioned that in this 
species antenna is 6-jointed and there is a single 
stigmatic spine. Gill et al. (1977) studied the 
syntype and found reduced antennae, 161-198 u 
long, 3-segmented, sometimes with membranous 
divisions indicating 5 segments and 3 stigmatic 
spines. Further, they redescribed and illustrated 
this species in detail and mention its occurrence 
in India as well. They were of the opinion that it 
is not congeneric and the distinctive slender body 
with pointed extremities, dark coloration of older 
specimens and reduced appendages easily distin- 
guish this species from other Coccus species in 
the New World. 

Distribution: Tamil Nadu: Coimbatore. 


Coccus adersi (Newstead) (Fig. 1 ) 


Lecanium adersi Newstead 1917: 357; Ayyar 
1930: 47. 

Coccus adersi (Newstead): De Lotto 1959: 155; 
Ali 1971: 21; Varshney 1985: 26. 

Adult female (Fig. 1 A): Mounted specimens 
irregularly ovate, 4.59-6.12 mm long, 3.23-3.4 
mm wide. Dorsum with a few small oval or cir- 
cular translucent areas on submedian regions of 
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abdomen. Setae (Fig. 1 B) minute, spiniform and 
evenly distributed. Para-opercular pores and sub- 
marginal tubercles absent. Tubular ducts (Fig. 1 
C) few, present in a fairly regular series on sub- 
margins of the body. Anal plates (Fig. 1 D) 
together oval, with cephalolateral and 
caudolateral margins fused together to form a 
continuous curve; each plate with three apical and 
four subapical setae; anal fold with two pairs of 
small fringe setae. Marginal setae (Fig. 1 E) small, 
curved, dilated apically and set very close to each 
other, 33-43 setae between anterior and posterior 
stigmatic clefts. Stigmatic clefts well developed, 
each with 18-24 cylindrical setae of variable 
lengths and diameter (Fig. 1 F). 

Venter with thin spinose setae (Fig. 1 G) 
arranged submarginally and a few scattered ir- 
regularly on median region. Inter-antennal and 
prevulvular setae 2 pairs each. Quinquelocular 
pores (Fig. 1 I) few, near cleft and spiracular 
opening but not in a continuous row. Multilocular 
pores absent. Tubular ducts (Fig. 1 H) few, near 
genital opening only. Eyes absent. Antennae 7- 
segmented (Fig. 1 J) but sometimes 6-segmented 
(Fig. 1 K), with a pseudo-articulation on third 
segment, 0.4-0.44 mm long. Spiracles normal. 
Legs well developed, without tibio-tarsal ar- 
ticulatory sclerosis: claws simple, digitules longer 
than claw and clubbed apically (Fig. 1 L); dimen- 
sions of fore, mid and hind legs: trochanter + 
femur (0.24 - 0.25: 0.25-0.27: 0.28-0.29 mm), 
tibia (0.15-0.16: 0.16-0.18: 0.18-0.19 mm) and 
tarsus (0.11: 0.12: 0.12 mm) respectively. 
Material examined: 1 slide with 2 adult females, 
labelled: Lecanium adersi Newstead, from 
Mango, Zanzibar, 1913, R. Newstead (BMNH). 

This species seems not to be congeneric and 
differs from all known species of Coccus by its 
having numerous stigmatic spines. Further, the 
presence of oval anal plates, shows its close 
relationship with C. bicruciatus (Green). 
Distribution: Tamil Nadu: Coimbatore. 


Coccus almoraensis Avasthi & Shafee 


Coccus almoraensis Avasthi and Shafee 1983 : 
389, 1988: 43. 
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Material examined: Holotype female, Paratypes 
3 females. INDIA: Uttar Pradesh, Almora, on wild 
plant, 7 June 1978; 5 females paratypes, Bihar, 
Arrah, on Mangifera indica L., 12 November 
1979 (R.K. Avasthi) (ZMAMU). 

Distribution: Uttar Pradesh: Almora; Bihar: 
Arrah. 


Coccus bicruciatus (Green) (Fig. 2 ) 


Lecanium bicruciatum Grcen 1904 214 Ayyar 
1930: 50. 
Coccus bicruciatus (Green): Green 1904:248, 
Ferris 1921: 212; De Lotto 1957 : 299; Ali 1971: 
22; Varshney 1985 : 26. 
Adult female (Fig. 2 A): Mounted specimens 
more or less oval, 3.23-5.61 mm long; 2.14-3.81 
mm wide. Dorsum with some irregular shaped 
pale areas on submedian areas of postsoma, each 
with a variable number of pores (Fig. 2 C). Sctae 
(Fig. 2 B) minute and spiniform. Para-opercular 
pores and submarginal tubercles absent. Anal 
plates (Fig. 2 E) together oval, with cephalolateral 
and caudolateral margins fused together to form a 
continuous curve; each plate with three apical and 
one subapical sctae; anal fold with two pairs of 
small fringe setae. Marginal setac (Fig. 2 F) small, 
curved, bifid, fimbriate apically and sct close to 
each other, 20-35 setae between anterior and 
posterior stigmatic clefts. Stigmatic clefts well 
developed each with a large deeply chitinized nm 
and three spines, median spine about as equal as 
or 1.5 times longer than laterals (Fig. 2 D). 
Venter with thin spinose setae (Fig. 2 G) 
arranged irregularly. Inter-antennal and prevul- 
vular setae 1-2 and 2-3 pairs respectively. Quin- 
guelocular pores (Fig. 2 I) in a row between 
spiracles and stigmatic clefts. Mult.locular pores 
absent. Tubular ducts (Fig. 2 H) few around geni- 
tal opening only. Eyes absent. Antennae (Fig. 2 J, 
K) 6-7-segmented, 0.35-0.39 mm long. Spiracles 
normal. Legs well developed, without tibiotarsal 
articulatory sclerosis; claws simple, digitules 
longer than claw and flattened apically; tarsal 
digitules long, slender and clubbed at apices (Fig. 
2 L); dimensions of fore, mid and hind legs: 
trochanter + femur (0.22-0.23: 0.23-0.25: 0.24- 
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Fig. 1. Coccus adersi (Newstead), female. See text for explanations. 
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Fig. 2. Coccus bicruciatus (Green), female. See text for explanations. 
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0.27 mm), tibia (0.12-0.13 : 0.14-0.15 : 0.15 mm) 
and tarsus (0.1-0.11 : 0.11-0.12: 0.11-0.12 mm) 
respectively. 
Material examined: 1 slide with 3 adult females, 
labelled: Coccus bicruciata (Green), on Crpporis 
mitohrili, Aug. 12, 1931; Chinrhilla. (NMNH). 
The presence of oval shaped anal plates 
shows its close resemblance with C. adersi and 
easily dinstinguishes it from other Coccus 
species. 
Distribution: Tamil Nadu: Tirunelveli. 


Coccus capparidis (Green) 


Lecanium capparidis Green 1904 : 187. 
Lecanium (Coccus) capparidis Green 1937 : 299. 
Coccus capparidis (Green) Green 1904: 248; Ali 
1971 : 22; Gill et al. 1977 : 16; Varshney 1985 : 
26. 

Gill et al. (1977) redescribed and illustrated 
this species in detail and were of the opinion that 
"C. capparidis apparently belongs with the 
groups of species centered around C. hesperidum” 
Distribution: West Bengal: Darjeeling. 


Coccus colemani Kannan (Fig. 3 ) 


Coccus colemani Kannan, 1918: 135; Green 
1918: 149; Ali 1971: 23. 

Coccus viridis var. colemani Kannan: Put- 
tarudriah and Channabasavanna 1953: 252; 
Varshney 1985 : 26. 

Lecanium (Coccus) colemani Kannan: Ayyar 
1930 : 49. 

Adult female (Fig. 3A): Mounted specimens 
oval, 1.84-2.55 mm long, 1.12-1.53 mm wide. 
Dorsum with small slightly oval pale areas (Fig. 
3 F). Setae (Fig. 3 B) cylindrical, slightly swollen 
apically and scattered irregularly. Para-opercular 
pores generally absent; sometimes 2-3 pores (Fig. 
3 D) present anterior to anal plates. Submarginal 
tubercles (Fig. 3 C) 6-10 in number. Anal plates 
(Fig. 3 E) together quadrate with cephalolateral 
margins distinctly shorter than caudolateral mar- 


gins, each plate with three apical and two subapi- 


cal setae; anal fold with two pairs of long fringe 
setae. Marginal setae (Fig. 3 G) small, fimbriate, 
few bifid apically; 9-11 setae between anterior 
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and posterior stigmatic clefts. Stigmatic clefts 
well developed, each with three spines; median 
spine long, curved about 2.5 times longer than 
laterals (Fig. 3 H, I). 

Venter with thin spinose setae (Fig. 3 J) 

arranged submarginally and scattered irregularly 
on median and submedian areas. Inter-antennal 
and prevulvular setae 2 and 3 pairs respectively. 
Quinquelocular pores (Fig. 3 L) few, 18-25’in 
number, arranged in a row between spiracles and 
stigmatic clefts. Multilocular pores (Fig. 3 M) few 
near genital region and extend upto preceding six 
abdominal segments and decrease in number. 
Tubular ducts (Fig. 3 K) in mid-thoracic region 
and a few near genital region. Eyes absent. Anten- 
nae (Fig. 3 N) 4-5-segmented, 0.23-0.25 mm long. 
Spiracles normal. Legs well developed, almost 
subequal, without tibio-tarsal articulatory 
sclerosis; tibia and tarsus fused together, some- 
times indistinctly separated; claws simple, 
digitules longer than claw and clubbed apically; 
tarsal digitules long, slender, clubbed at apices 
(Fig. 30); dimensions of fore, mid and hind legs: 
trochanter + femur (0.12-0.14 mm), tibia + tarsus 
(0.12-0.16 mm). 
Material examined: 1 slide with 3 adult females, 
labelled: Coccus colemani Kannon, on Coffea 
arabica, Coffee farm, Balehonnur, Mysore, India, 
R.H. Le Pley, Col., 29 July1957. 1 slide with 1 
adult female labelled: Coccus colemani Kannon, 
on Vunindawa, Vitileva, Fiji, M.L.H. Krauss 
Coll. (NMNH). 

The general appearance of this species as 
given in the original description is: "Colour pale 
yellow to greenish yellow, shape oval, the anterior 
end being narrower but is liable to variation in 
specimens fixed on the sides of veins of leaves in 
which the anterior end is more or less acuminate, 
and either the right or the left side may be shor- 
tened and straight" (Kannan 1918). It was con- 
sidered a mutant of C. viridis by the original 
author, but Green (1918) remarked "it seems 
questionable if there is sufficient justification for 
the erection of this new species." Ali (1971) 
catalogued it as a distinct species whereas 
Varshney (1985) listed it as a variety of C. viridis. 
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Fig. 3. Coccus colemani Kannan, female. See text for explanations. 
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The study of Indian and Fiji material supports 
Green (1918) and Ali (1971) in recognising it as 
a distinct species which differs from C. viridis in 
key characters. 

Distribution: Karnataka: Mysore. 


Coccus discrepans (Green) (Fig. 4 ) 


Lecanium discrepans Green 1904: 204; Fletcher 
1921: 19; Misra 1923: 348; Ayyar 1930: 50. 
Coccus discrepans (Green): Morrison 1921 : 654; 
Das & Ganguli 1961: 247; Ali 1971: 23; Varshney 
1985: 26. 
Saissetia discrepans (Green), 1904: 248. 
Adult female (Fig. 4 A): Mounted specimens 
irregularly oval, 2.38 mm long, 1.69 mm wide. 
Dorsal setae (Fig. 4 B) large, spinose, scattered 
irregularly. Para-opercular pores absent. Submar- 
ginal tubercles (Fig. 4 C) eight in number. Anal 
plates (Fig. 4 D) together quadrate with 
cephalolateral margins about as long as 
caudolateral margins, each plate with 3 apical and 
1 subapical seta; anal fold with 2 pairs of fringe 
setae. Marginal setae (Fig. 4 E) small, simple, few 
bifid; a pair of marginal setae on apex of cleft 
fimbriate; 7-11 setae between anterior and 
posterior stigmatic clefts. Stigmatic clefts well 
developed with three spines; median spine 
broken, but available spines about as long as or 
twice the iength of lateral spines (Fig. 4 F). 
Venter with thin setae (Fig. 4 G) sparsely 
arranged. Inter-antennal and prevulvular setae 
two and three pairs respectively. Quinquelocular 
pores (Fig. 4 I) 8-22 in number, arranged in a row 
one pore wide between stigmatic clefts and 
spiracles. Multilocular pores (Fig. 4 J) few near 
genital region and on preceding one or two ab- 
dominal segments. Tubular ducts (Fig. 4 H) few 
near middle coxae and sparse between middle 
legs. Eyes absent. Antennae (Fig. 4 K) broken, 
visible up to five segments. Spiracles normal. 
Legs well developed, with a tibio-tarsal ar- 
ticulatory sclerosis and without free articulation; 
claws simple, digitules unequal; tarsal digitules 
long, slender with clubbed apices (Fig. 4 L); 
dimensions of fore, mid and hind legs: trochanter 
+ femur (0.13: 0.14: 0.14 mm), tibia (0.09: 0.11: 
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0.1 mm) and tarsus (0.06 : 0.07: 0.07 mm) respec- 
tively. 

Material examined: 1 slide with single adult 
female, poor in condition, labelled: Lecanium dis- 
crepans Green, from nest of ants Cremastogaster 
dohrni, on tea plant, Pundaluoya, Ceylon part of 
type material (NMNH). 

Morrison (1921) justified the placement of 
this species in Coccus instead of Saissetia as 
orginally listed by the describer of the species. 
The common red ant Oecophylla smaragdina has 
been found in constant attendance on this species 
(Das and Ganguli 1961). 

Distribution: Assam: Gauhati, Tocklai; Bihar: 
Pusa; Andhra Pradesh: Godavari; Kerala: Travan- 
core. 


Coccus formicarii (Green) 


Lecanium formicarii Green 1896: 10; Ayyar 
1930: 47; Ferris 1936: 14; Takahashi 1952: 16. 
Lecanium globulosum Maskell 1897b: 243; Fer- 
nald 1903: 212. 

Saissetia formicarii (Green): Fernald 1903 : 202; 
Das and Ganguli 1961: 247; Ali 1971 : 44. 
Coccus formicarii (Green); Takagi 1975: 33; 
Varshney 1985: 26. 

This interesting form is said to be found 
enclosed in the nests of ants especially the ant 
Cremastogaster dohrni (Ayyar 1930). In the 
absence of attendant ants, the coccid disap- 
pears (Das and Ganguli 1961). The general 
appearance of this species as given in the 
original description is om stems of tea and 
other shrubs, always sheltered by nests of a 
small brown ant (Cremastogaster sp.). Highly 
convex, almost globular, dull brown. (Green 
1896). Takagi (1975) redescribed and il- 
lustrated the species in detail and placed it in 
Coccus instead of Saissetia. Further, he 
doubted that this species was congeneric to C. 
hesperidum L. It is different from all species 
of Coccus in having numerous tubular ducts 
in medio-submedian regions of the head and 
thorax. 

Distribution: Karnataka: Mysore; plains of 
north-east India. 
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Fig. 4. Coccus discrepans (Green), female.. See text for explanations. 
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Coccus gymnospori (Green) (Fig. 5 ) 


Lecanium gymnospori Green 1908: 29; Ayyar 
1930: 48. | 

Coccus gymnospori (Green): Sanders 1909: 45; 
Ali 1971: 24; Ben-Dov 1981: 651; Varshney 
1985: 26. 

Adult female (Fig. 5 A): Mounted specimens 
usually oval, 2.42- 4.59 mm long, 1.56-3.23 mm 
wide. Dorsum with numerous small circular or 
oval pale areas (Fig. 5 F). Dorsal setae (Fig. 5 B) 
cylindrical with slightly narrowing apices. Para- 
opercular pores absent. Submarginal tubercles 
(Fig. 5 C) 6-11 in number. A few tubular ducts 
(Fig. 5 N) present towards margin. Anal plates 
(Fig. 5 M) together quadrate, with cephalolateral 
margins about as long as caudolateral margins; 
each plate with four apical (three dorsal, 1 ventral) 
and three subapical setae; anal fold with two pairs 
of long fringe setae. Marginal setae (Fig. 5 D) 
stout, simple, few bifid and fimbriate at apices; 
13-23 setae between anterior and posterior stig- 
matic clefts. Stigmatic clefts well developed, each 
with three spines; median spine long, almost 
straight (Fig. 5 E). 

Venter with thin spinose setae (Fig. 5 G) ar- 
ranged towards margin and sparse on median and 
submedian areas. Inter-antennal and prevulvular 
setae two and three pairs respectively. Quin- 
quelocular pores in a row between stigmatic clefts 
and spiracles. Multilocular pores (Fig. 5 J) near 
genital region and very few on preceding 2 ab- 
dominal segments. Tubular ducts (Fig. 5 H) few, 
present between meso- and metacoxae, in a 
transverse band between mesocoxae, few ducts in 
between dorsum and fore coxae. Eyes present. An- 
tennae (Fig. 5 K) 8-segmented, 0.32-0.36 mm long. 
Spiracles normal. Legs well developed with free 
tibio-tarsal articulation and well developed ar- 
ticulatory sclerosis; claws simple, digitules longer 
than claw and clubbed apically; tarsal digitules 
slender and clubbed apically (Fig. 5 L); dimensions 
of fore, mid and hind legs: trochanter + femur 
(0.16-0.2: 0.18-0.2: 0.2-0.23 mm), tibia (0.11-0.12: 
0.12-0.15: 0.15-0.16 mm) and tarsus (0.06-0.08: 
0.07-0.08: 0.08-0.11 mm) respectively. 
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Material examined: 1 slide with 4 adult females 
and 1 immature form labelled: Coccus gym- 
nospori, on Cacao, Kandy, Ceylon, Aug. 29, 1954, 
Dr. D.E. Dardy Coll. 2 slides each with 1 adult 
female labelled: Coccus gymnospori (Green), on 
Gymnosporia montana, Poona, India, Coll. E.E. 
Green (part of type) (NMNH). 

lhe general appearance of this species as 
given in the original description is: " Adult female 
(dried examples), deep ochreous, sometimes mot- 
tled with reddish brown. Eyes black. Elongate 
oval; shrivelled and wrinkled when dry. Trace of 
an irregular median carina" (Green 1908). 
Distribution: Andhra Pradesh: Guntur; 
Maharashtra: Poona. 


Coccus hesperidum Linn. (Fig. 6 ) 


Coccus hesperidum Linn. 1758: 455; Fernald 
1903: 168; Zimmerman 1948: 301; Takahashi 
1952: 14; Borchsenius 1957: 294; De Lotto 1959: 
160; Ghose 1961: 65; Das and Ganguli 1961; 248; 
Ganguli and Ghose 1964: 358; Boratynsky and 
Williams 1964: 108; De Lotto 1965: 192; 
Hodgson 1967: 4; Ali 1971: 24; Williams and 
Kosztarab 1972: 55; Gill et al. 1977: 18; Varshney 
1985: 26; Avasthi and Shafee 1988: 43. 
Chermes hesperidum (Linn.), Geoffroy 1762: 
505. 

Calypticus hesperidum (Linn.): Costa 1835: 8. 
Calypticus laevis Costa 1835: 11. 

Coccus patelliformis Curtis 1843: 517. 

Chermes louri Boisduval 1867: 340. 

Lecanium angustatum Signoret 1873: 398. 
Lecanium maculatum Signoret 1873: 400. 
Lecanium hesperidum (Linn.): Burmeister 1835: 
69; Newstead 1903: 78; Green 1904: 188, 197, 
1908: 30; Misra 1923: 347: Ayyar 1930: 46. 
Lecanium alienum Douglas 1886: 77. 

Lecanium depressum var. simulans Douglas 
1887a: 28 

Chermes aurantii Alfonso, Targioni-Tozzetti 
1891: 10. 

Lecanium minimum Newstead 1892: 141. 
Lecanium assimile var. amaryllis Cockerell 
1893a: 53. 
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Fig. 5. Coccus gymnospori (Green), female. See text for explanations. 


340 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. 88 











EN . I -~ 
M 1 1 do» i i a es J 
^ 1 Sd Saa A 
* So: 
N 1 1 | I ENS p 
1 
: 1 LP t i | 
x 1 +" : j 
x geo 9 1 
` Na \ t ! 
v gar \ r i 
„č \ 1 7 ! 
ar^ 1 k y 
e 
jase \ 1 ] ! 
€ ' 
2207 1 \ i 
1 s ` 1 ^ 
E s 
^ Z ^ t * 
LT o due : 7 2. Č 
+" A 1 
oa N 
i ` 1 x 
é al 
u 
1 





„ O15 mm 


Fig. 6. Coccus hesperidum Linn., female. See text for explanations. 
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Lecanium terminaliae Cockerell 1893b: 254. 
Lecanium ceratoniae Gennadius 1895: cclIxxvii. 
Lecanium nanum Cockerell 1896: 19. 

Lecanium flaveolum Cockerell 1897: 52, 53. 
Lecanium minimum var. pinicola Maskell 18972: 
310. 

Lecanium ventrale Ehrhorn 1898: 245. 
Lecanium (Calymnatus) hesperidum pacificum 
Kuwana 1902: 30. 

Lecanium hesperidum var. minimum Newstead 
1903: 85. 

Lecanium signiferum Green 1904: 197. 
Lecanium punctuliferum Green 1904: 205. 
Lecanium mauritiense Mamet 1936: 96. 

The synonyms listed above were obtained 

from Gill et al. (1977). 
Material examined: 6 females INDIA: Jammu & 
Kashmir, Srinagar, on wild plant, 19 June 1977; 3 
females, Uttar Pradesh, Aligarh, on Mangifera 
indica L., 25 February 1979; 3 females, Tamil 
Nadu, Coimbatore, on wild plant, 29 March 1979 
(R.K. Avasthi). 3 females, Uttar Pradesh, Aligarh, 
on Ficus infectoria Wild., 13 November 1979 
(SA. Shafee) (ZMAMU). 

The detailed redescription and illustration of 
this species are given by Zimmerman (1948), De 
Lotto (1959), Hodgson (1967), Williams and 
Kosztarab (1972), Gill ef al. (1977). In this 
species the antenna is 7-segmented, but oc- 
casionally 8-segmented. Free tibio-tarsal articula- 
tion is generally absent, but observed in some 
specimens though there is well developed ar- 
ticulatory sclerosis. Occasionally the tubular 
ducts are also present posterior to hind coxae. 
Distribution: Bihar: Pusa; Kerala: South 
Malabar; Andhra Pradesh: Godavani; Tamil Nadu: 
Coimbatore; Karnataka: Bangalore; Gujarat: 
Surat: West Bengal; Goa; Tripura; Jammu & 
Kashmir: Srinagar; Uttar Pradesh: Aligarh. 


Coccus kosztarabi Avasthi & Shafee 


Coccus kosztarabi Avasthi & Shafee 1983: 389; 
1988: 44. 

Material examined: Holotype female, Paratypes 
6 females, INDIA: Karnataka, Tumkur, on Man- 
gifera indica L., 8 April 1979 (R.K. Avasthi). 
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(ZMAMU). 

This species differs from all Indian species 
in having numerous setae on dorsum of anal plate. 
Distribution: Karnataka: Tumkur. 


Coccus latioperculatum (Green) (Fig. 7 ) 


Lecanium latioperculatum Green 1922: 1022; 
Ayyar, 1930: 50. 

Coccus latioperculatum (Green): Ali 1971: 26; 
Varshney 1985: 26. 

Adult female (Fig. 7 A): Mounted specimens oval 
in shape, 1.53-1.91 mm long, 0.98-1.39 mm wide. 
Dorsum with small pale areas (Fig. 7 E). Dorsal 
setae (Fig. 7 B) cylindrical, scattered irregularly. 
Para-opercular pores (Fig. 7 C) very few, upto 10 
or absent. Submarginal tubercles absent. Anal 
plates (Fig. 7 D) together roughly quadrate with 
cephalolateral margins slightly longer than 
caudolateral margins, each plate with 3 apical and 
1 subapical setae; anal fold with 2 pairs of fringe 
setae. Marginal setae (Fig. 7 F) small, curved, 
bifid and fimbriate, 4-11 setae between anterior 
and posterior stigmatic clefts; stigmatic clefts 
well developed, each with 2-4 spines, generally 
with 3 (Fig. G-H). 

Venter with thin spinose setae (Fig. 7 I) 
arranged submarginally and scattered irregularly 
on median and submedian areas. Inter-antennal 
and prevulvular setae 2 pairs each. Quin- 
quelocular pores (Fig. 7 K) few, 11-15 in number 
arranged ina row one pore wide between cleft and 
spiracles. Multilocular pores (Fig. 7 L) few, con- 
fined to genital opening only. Tubular ducts (Fig. 
7 J) few present near mid coxae, sometimes near 
rostrum. Eyes absent. Antennae (Fig. 7 M) 7-seg- 
fented, 0.22-0.24 mm long. Spiracles normal. 
Legs well developed with free tibio-tarsal ar- 
ticulation and well developed tibio-tarsal ar- 
ticulatory sclerosis: claws simple, digitules longer 
than claw and rounded apically; tarsal digitules 
slendrical and clubbed at apices (Fig. N); dimen- 
sions of fore, mid and hind legs: trochanter + 
femur (0.11-0.14 : 0.12-0.13: 0.12-0.14 mm), 
tibia (0.07: 0.07: 0.07 mm), and tarsus (0.04: 0.05: 
0.06 mm) respectively. 

Material examined: 1 slide with 4 adult females, 
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Fig. 7. Coccus latioperculatum (Green), female. See text for explanations. 


THE GENUS COCCUS LINNAEUS IN INDIA 


labelled: Coccus latioperculatus (Green); Spon- 
dias mangifera, Matala, Ceylon, Sept. 29, 1954. 
H.A. Bess. (NMNH). 

The general appearance of this species as 
given in the original description is "Adult female 
broadly ovate, moderately convex; derm soft, 
wrinkling when dry; colour yellowish fulvous" 
(Green 1922). 

Distribution: Tamil Nadu: Coimbatore. 


Coccus longulus (Douglas) 


Lecanium longulum Douglas 1887b: 97; Green 
1908: 30; Ayyar 1930: 46. 
Lecanium angustatum Signoret: Douglas 1887a: 
25 (Misidentification). 
Lecanium chirimoliae Maskell 1890: 137; 
Newstead 1903: 86; Green 1904: 221. 
Lecanium ficus Maskell 1897b: 243, Ferris in 
Zimmerman 1948: 300. 
Coccus longulum (Douglas): Kirkaldy 1902: 106. 
Coccus longulus (Douglas): Fernald 1903: 171; 
Green 1904: 248; Ben-Dov 1977: 89; Varshney 
1985: 26: Avasthi and Shafee 1988: 44. 
Lecanium frontale Green 1904: 192. 
Lecanium kraunhiarum Lindinger 1928: 107. 
Lecanium wistariae Brain 1920: 8; De Lotto 
1957: 301. 
Parthenolecanium wistaricola Borchsenius 
1957: 349 (as nom. nov.); De Lotto 1965: 192. 
Lecanium (Coccus) Celtium Kuwana 1909: 162. 
Coccus elongatus (Signoret): Zimmerman 1948: 
300; De Lotto 1965: 192. 
Material examined: 2 females INDIA: Tamil 
Nadu, Coimbatore, on Thuja compacta, 29 March 
1979 (R.K. Avasthi) (ZMAMU). 

The synonymy of species 1s taken from Ben- 
Dov (1977) and Gill et al. (1977). Further, they 
redescribed and illustrated this species in detail. 
The Indian material resembles in all respects these 
descriptions and illustrations. 
Distribution: Assam: Sonari; Andhra Pradesh: 
Godavan; Karnataka: Bangalore; Tamil Nadu: 
Coimbatore. 


Coccus ophiorrhizae (Green) (Fig. 8 ) 
Lecanium ophiorrhizae Green 1896: 10; Ayyar 
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1930: 49. 

Coccus ophiorrhizae (Green): Fernald 1903: 173; 
Green 1904: 248; Ali 1971: 27; Varshney 1985: 
26. 

Adult female (Fig. 8 A): Mounted specimens 
elongate elliptical in shape, 2.38 mm long, 1.15 
mm wide. Dorsal setae (Fig. 8 B) small, cylindri- 
cal, scattered irregularly. Pre-opercular pores ab- 
sent. Submarginal tubercles (Fig. 8 C) 6 in num- 
ber, absent in cephalic region. Anal plates together 
quadrate with cephalolateral margins distinctly 
shorter than caudolateral margins; each plate with 
three apical and two subapical setae; anal fold 
with two pairs of fringe setae. Marginal setae (Fig. 
8 E) small, simple, 13 setae between anterior and 
posterior stigmatic clefts; stigmatic clefts well 
developed with three spines; median spine long, 
more than twice the length of lateral spines (Fig. 
8 F). 

Venter witha few thin spinose setae present 

on median region of body. Inter-antennal and 
prevulvular setae two and three pairs respectively. 
Quinquelocular pores (Fig. 8 G) present in a row 
between stigmatic clefts and spiracles. Multi- 
locular pores (Fig. 8 H) few around genital open- 
ing and on preceding two or three abdominal 
segments. Tubular ducts absent. Antennae 7-seg- 
mented (Fig. 8 I), sometimes 8-segmented with 
pseudo-articulation on fourth segment (Fig. 8 J), 
0.28-0.29 mm long. Spiracles normal. Legs well 
developed with a tibio-tarsal articulatory sclerosis 
and without free articulation. Claw simple, 
digitules much longer than claw and flattened 
apically; tarsal digitules long and slender with 
clubbed apices (Fig. 8 K); dimensions of fore, mid 
and hind legs : trochanter + femur (0.16 : 0.17: 
0.17 mm), tibia (0.12 : 0.12: 0.13 mm) and tarsus 
(0.07 : 0.08: 0.09 mm) respectively. 
Material examined: 1 slide with single adult 
female, labelled: Lecanium ophiorrhizae Green, 
from Ophiorrhiza pectinata, Pundaluoya, Ceylon 
(Co-type) (BMNH). 

The general appearance of this species as 
given in original description is "Oblong, pointed 
in front. Pale fulvous with dark reddish, reticu- 
lated pattern" (Green 1896). 
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Fig. 8. Coccus ophiorrhizae (Green), female. See text for explanations. 
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Distribution: Andhra Pradesh: Kurnool (Ayyar 
1930). 


Coccus ramakrishnai (Green) 


Lecanium ramakrishnai Green in Ay yar 1930: 47. 
Coccus ramakrishnai (Green): Varshney 1985: 
26. 

Green in Ayyar (1930) recorded this species 
from Kothapetta (Godavary district) and 
described it as "The adult scales have a bluish 
black colour, and in shape the scale is more or less 
conical. The young insects are of a pale yellowish 
brown colour". Recently, Varshney (1985) listed 
it as a valid species in the genus Coccus. We were 
not able to trace further references to this species 
except those listed above, or material for study. 
The available description 1s inadequate and there- 
fore the species is not included in the key and the 
status of the species is only provisionally accepted 
here. 


Coccus viridis (Green) (Fig. 9 ) 


Lecanium viridis Green 1886: 1-4; Fletcher 1919: 
294; Ayyar 1930: 49. 
Coccus viridis (Green): Fernald 1903: 174; Zim- 
merman 1948: 311; De Lotto 1959: 172; 1960: 
397; Das and Ganguli 1961: 248; Ali 1971: 28; 
Gill et al. 1977: 37; Varshney 1985: 26; Avasthi 
and Shafee 1988: 44. 
Adult female (Fig. 9 A): Mounted specimens oval 
to elongate oval, 2.38-2.71 mm long, 1.32-1.6 mm 
wide. Dorsal setae (Fig. 9 B) small, cylindrical, 
slightly swollen apically and sparsely distributed. 
Submarginal tubercles (Fig. 9 C) 9-11 in number. 
Para-opercular pores absent. Anal plates (Fig. 9 
E) together quadrate, about as long as their com- 
bined width, each plate with three apical and two 
subapical setae; anal fold with two pairs of fringe 
setae. Marginal setae (Fig. 9 F) short, bifid and 
fimbriate apically, 7-10 setae between anterior 
and posterior stigmatic clefts. Stigmatic clefts 
well developed, each with 3 spines; median spine 
about twice the length of laterals (Fig. 9 G). 
Venter with thin spinose setae, irregularly 
distributed. Inter-antennal and prevulvular setae 
2-3 and 3 pairs respectively. Quinquelocular pores 
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(Fig. 9 I) few, arranged in a row between cleft and 
spiracles. Multilocular pores (Fig. 9 J) present 
around genital opening and a few present on all 
abdominal segments. Tubular ducts (Fig. 9 H) 
present in bands on mid thoracic regions, a few 
near forelegs. Eyes absent. Antennae (Fig. 9 K) 
7-segmented, 0.22-0.25 mm in length. Spiracles 
normal. Legs well developed, with tibio-tarsal 
articulatory sclerosis; claws simple, digitules 
longer than claw and clubbed at apices (Fig. 9 L); 
dimensions of fore, mid and hind legs: trochanter 
+ femur (0.12-0.14: 0.14-0.15: 0.14-0.15 mm), 
tibia (0.09-0.1: 0.09-0.11: 0.09-0.1 mm), and tar- 
sus (0.04-0.05: 0.04-0.05: 0.04-0.05 mm) respec- 
tively. 

Material examined: 1 slide with 9 adult females 
labelled: Lecanium viride Green, from Coffee, 
Baudaravella, Ceylon (BMNH). 3 females, INDIA: 
Andhra Pradesh, Masulipatam, Kondapalle, on 
wild plant, 13 April 1979 (R.K. Avasthi) 
(ZMAMU). 

Distribution: Assam: Tocklai; Karnataka: 
Mysore, Bangalore; Andhra Pradesh: 
Masulipatam. 


Coccus watti (Green) 


Lecanium watti Green 1900: 6. 
Coccus watti (Green): Fernald 1903: 174; Rao 
and Kumar 1952: 3; Varshney 1985: 26. 
Saissetia watti (Green): Das and Ganguli 1961: 
247; Ali 1971: 45. 

This species is redescribed and illustrated in 
detail by Rao and Kumar (1952). 
Distribution: West Bengal; Assam. 
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